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A B S T R A C T
Background: Nurses’ ‘worry’ is used as a calling criterion in many Rapid Response Systems,
however it is valued inconsistently. Furthermore, barriers to call the Rapid Response Team
can cause delay in escalating care. The literature identiﬁes nine indicators which trigger
nurses to worry about a patient’s condition.
Objectives: The objective of this study is to determine the signiﬁcance of nurses’ ‘worry’
and/or indicators underlying ‘worry’ to predict unplanned Intensive-Care/High-Depen-
dency-Unit admission or unexpected mortality among surgical ward patients.
Design: A prospective cohort study.
Settings: A 500-bed tertiary University afﬁliated teaching hospital.
Participants: Adult, native speaking surgical patients, admitted to three surgical wards
(traumatology, vascular- and abdominal/oncological surgery). We excluded patients with a
non-ICU policy or with no curative treatment. Mentally incapacitated patients were also
excluded.
Methods: We developed a new clinical assessment tool, the Dutch-Early-Nurse-Worry-
Indicator-Score (DENWIS) based on signs underlying ‘worry’. Nurses systematically scored
their ‘worry’ and the DENWIS once per shift or at any moment of ‘worry’. DENWIS
measurements were linked to routinely measured vital signs. The composite endpoint was
unplanned Intensive-Care/High-Dependency-Unit admission or unexpected mortality.
The DENWIS-indicators were included in a univariate and multivariate logistic regression
analysis, subsequently inserting ‘worry’ and the Early Warning Score into the model. We
calculated the area under the receiver-operating characteristics curve.
Results: In 3522 patients there were 102 (2.9%) patients with unplanned Intensive Care Unit/
High Dependency Unit-admissions or unexpected mortality. ‘Worry’ (0.81) and the DENWIS-
model (0.85) had a lower area under the receiver-operating characteristics curve than the
Early Warning Score (0.86). Adding ‘worry’ and the Early Warning Score to the DENWIS-model
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G. Douw et al. / International Journal of Nursing Studies 59 (2016) 134–140 135hat is already known about the topic?
 Some Rapid Response Systems add ‘worry’ or ‘concern’ as
subjective calling criterion, but it is valued inconsistently.
 Barriers for ward nurses to call an RRT are: lack of
conﬁdence, the need to justify the call, overestimation of
own ability, and/or underestimation of clinical signs.
 The indicators ‘changes in breathing’, ‘changes in circula-
tion’, ‘rigors’, ‘changes in mentation’, ‘agitation’, ‘pain’, ‘no
clinical progress’, ‘patient indicating not feeling well’, and
‘subjective nurse observations’ were identiﬁed as under-
lying ‘worry’.
hat this paper adds
 Development of the Dutch-Early-Nurse-Worry-Indica-
tor-Score (DENWIS).
 DENWIS indicators or ‘worry’ added to an Early Warning
System based on vital signs improves prediction of
unplanned Intensive Care Unit admission or unexpected
mortality.
 DENWIS can be an assessment tool to:
 structure the reporting of signs and symptoms
underlying nurses’ ‘worry’,
 improve (inter) disciplinary communication,
 empower nurses and overcome barriers to call the RRT
on the ‘worry’ criterion.
. Introduction
Increasing complexity of patients on general wards
arrants a rapid and adequate response in case of
minent deterioration. Rapid Response Systems (RRSs)
an ﬁll the gap when knowledge or skills of ward staff in
anaging deteriorating patients is insufﬁcient. RRSs often
rovide supplementary knowledge and competencies of
tensive Care Unit (ICU) professionals to general ward
atients through Rapid Response Teams (RRTs) (DeVita
t al., 2006). As a consequence, treatment on the ward is
ptimized to prevent further deterioration at an early
tage. Rapid Response Teams are activated through calling
ystems which are mainly based on abnormal vital signs,
ither as single calling criterion or as an aggregated system
ith cumulative scoring in an Early Warning System
WS) (Gao et al., 2007).
In addition to vital signs, nurses’ ‘worry’ can be a calling
riterion to activate RRTs, but it is used and valued
consistently (Gao et al., 2007; Hodgetts et al., 2002; Smith
t al., 2013). Furthermore, nurses experience barriers to call
n RRT such as a lack of conﬁdence (Jones et al., 2009; Shapiro
et al., 2010), the need to justify a call (Astroth et al., 2013;
Braaten, 2015; Mackintosh et al., 2012) or fear of criticism
(Bagshaw et al., 2010). Apart from these feelings of
uncertainty, also underestimation of the pathophysiology
underlying clinical signs (Jones et al., 2006) or a belief that
patients should or can be managed on the ward (Shearer
et al., 2012) inﬂuence nurses’ decisions to call the RRT. These
barriers can cause a delay in escalating care.
In order to explore the ‘worry’ criterion, we recently
performed a systematic literature review (Douw et al.,
2015) and identiﬁed underlying signs and symptoms of the
‘worry’ criterion that nurses pick up and subsequently act
upon. The signs were categorized into 10 indicator
domains. Apart from ‘intuitive knowing’ these indicators
included ‘changes in breathing’, ‘changes in circulation’,
‘rigors’, ‘changes in mentation’, ‘agitation’, ‘pain’, ‘no
clinical progress’, ‘patient indicating not feeling well’,
and ‘subjective nurse observations’.
We hypothesized that nurses’ ‘worry’ and/or the nine
indicators underlying ‘worry’, can improve the system for
RRT activation and potentially contribute to earlier
treatment and better patient outcomes, such as unplanned
ICU-admission or unexpected mortality. We designed a
prospective observational study to determine the value of
nurses’ ‘worry’ and/or the other nine indicators underlying
‘worry’ to predict unplanned ICU/High Dependency Unit
(HDU)-admission or unexpected mortality among patients
admitted to a surgical ward, either in comparison or in
addition to a vital signs based RRT calling system.
2. Methods
This prospective cohort study was performed from
March 2013 until April 2014 in a 500-bed tertiary
University afﬁliated teaching hospital in the Netherlands,
including a level 3 ICU, capable of providing, complex,
multisystem life support, a Medium Care Unit (MCU), and
Cardiac Care Unit (CCU).
The hospital introduced an RRS in 2007, with the RRT
consisting of an ICU-nurse, an ICU-resident and a consul-
tant intensivist. All are available 24 h a day, seven days a
week. Vital signs included in the EWS were: respiratory
rate, arterial oxygen saturation, oxygen supply, systolic
blood pressure, heart rate, temperature, and consciousness
level. These vital signs could be awarded 0–4 points
depending on the severity of deterioration, and with a
maximum of 21 points. Although urine production and
lactate were included in the EWS, they were not included
in our present study, since these criteria frequently are not
known at the ﬁrst call. ‘Worry’ was an additional criterion
which enabled nurses to consult the RRT-nurse with a low
resulted in higher areas under the receiver operating characteristics curves (0.87 and 0.91,
respectively) compared with the Early Warning Score only based on vital signs.
Conclusions: In this single-center study we showed that adding the Early Warning Score
based on vital signs to the DENWIS-indicators improves prediction of unplanned
Intensive-Care/High-Dependency-Unit admission or unexpected mortality.
 2016 The Authors. Published by Elsevier Ltd. This is an open access article under the CC
BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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G. Douw et al. / International Journal of Nursing Studies 59 (2016) 134–140136reshold. At an EWS trigger point of 7 nurses ﬁrst
nsulted the attending physician, who should assess the
tient within 30 min and consult the RRT. In case of delay
rses were allowed to call the RRT directly.
. Selection criteria
We included adult (>18 years of age), native speaking
rgical patients, admitted to three surgical wards
aumatology, vascular and abdominal/oncological sur-
ry). The hospital used different codes for treatment
reements and Do-Not-Resuscitate (DNR)-codes: code 1:
tive treatment; code 2: no cardiopulmonary resuscita-
n; code 3: code 2 and additionally no (invasive)
ntilation and/or renal support; code 4: code 3 and
lliative or end-of-live care. Only patients with the ﬁrst
o codes were included. Mentally incapacitated and non-
tive speaking patients were excluded.
. Measurements
We developed a clinical assessment tool, the Dutch-
rly-Nurse-Worry-Indicator-Score (DENWIS) (Table 1),
sed on previously determined ‘worry’ signs (Douw et al.,
15).
The DENWIS was added to the electronic nursing ﬁles
d nurses received notiﬁcation through thorough oral and
ritten instructions before data collection commenced.
rses were requested to score the DENWIS once per shift
 at any moment of ‘worry’. ‘Worry’ was scored as present
 not. Apart from ‘worry’ we also deﬁned worry when the
S trigger point to call for assistance was not reached to
fferentiate between worry with vital signs triggering an
T call, which might be the cause of ‘worry’. We deﬁned it
 ‘worry with an EWS < 70.
As routine care, vital signs were measured every eight
ur shift, however this frequency could be changed
cording to the prevailing EWS-protocol: when stable once
day, EWS 5–7 every two hours and EWS > 7 every hour.
sed on this protocol we assumed vital signs to be normal if
easured once a day. DENWIS-measurements were linked
 the vital signs closest to the DENWIS measurement.
If vital signs were missing we used measurements up to a
aximum of 8 h before or 4 h after a DENWIS observation. In
se single vital signs measurements were still missing, we
ed measurements up to 24 h before the DENWIS
servation. According to the EWS-protocol, vital signs
should have been repeated when abnormal. When a single
vital sign was not measured during these 24 h they were
considered to be normal and we scored 0 points on the EWS.
The composite endpoint was unplanned ICU/HDU-
admission or unexpected in-hospital mortality. Secondary
endpoints were: Hospital-Length-of-Stay and 30-day
mortality after the day of hospital admission.
2.3. Data-collection
Data from the electronic patient ﬁles were extracted
from the hospitals’ Datawarehouse using SAS Enterprise
Guide (SAS Institute, Huizen, the Netherlands).
2.4. Sample size
The nine DENWIS indicators together with the EWS
accounted for 10 variables in the prediction model. For
reliable predictions we needed to include at least 100
unplanned ICU/HDU-admission or unexpected mortality
events to fulﬁll the rule of a minimum of 10 events per
variable in a prediction model (Peduzzi et al., 1996). Based
on earlier experience we estimated that approximately
4000 ward admissions should be included, and used a
termination criterion to stop inclusion if during data
collection a minimum of 100 events was reached.
2.5. Nursing sample
Ninety-six nursing staff worked on the participating
wards at the start of the data-collection. Nineteen percent
had a bachelors degree, 57% were diploma nurses, and 24%
were students. Sixty-one percent of the nurses had ﬁve or
more years experience, 15% less than 5 years and the
remaining 24% were students.
2.6. Data-analysis
Continuous variables are reported as mean  SD, nomi-
nal variables as frequencies and percentages. Comparisons of
data between patients with and without unplanned ICU/
HDU-admission or unexpected mortality, were performed
using the Fishers Exact Test and Students t-test for nominal
and continuous data, respectively. For non-normally distrib-
uted continuous data, the Mann–Whitney test was used.
The EWS, ‘worry’, ‘worry with an EWS < 70 and the
separate DENWIS-indicators were analyzed in a univariate
ble 1
tch-Early-Nurse-Worry-Indicator-Score (DENWIS) assessment tool.
ndicator Underlying signs and symptoms
hange in breathing Noisy breathing and/or short of breath and/or unable to speak full sentences and/or use of accessory muscles
hange in circulation Color changes and/or clammy and/or coldness and/or impaired perfusion and/or edema
igors Rigors
hange in mentation Lethargic and/or confused
gitation Restless and/or anxious
ain New pain and/or increasing pain
o progress No progress and/or abdominal distension and/or nausea and/or bleeding and/or dizzy/fall
atient indicates Not feeling well and/or feeling of impending doom
ubjective nurse observation Change in behavior and/or doesn’t look good and/or look in the eyesns were scored when present.
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G. Douw et al. / International Journal of Nursing Studies 59 (2016) 134–140 137gistic regression analysis. Next, DENWIS-indicators were
cluded in a multiple logistic regression analysis, forcing
ll indicators into the model, subsequently adding ‘worry’
nd the EWS to the DENWIS-model. We calculated the area
nder the receiver-operating characteristics curve
UROC) (95% Conﬁdence Interval [CI]) to determine the
est predictor for unplanned ICU/HDU-admission or
nexpected mortality. As each patient had multiple
easurements taken per day we used the measurement
hich occurred ﬁrst in the 24 h before unplanned ICU/
DU-admission or unexpected mortality as the variable in
e logistic regression analyses. This was either ‘worry
ith an EWS < 70 or an EWS  7. If both were not present,
e last measurement before an event was used. In the
roup with no events (control group) we used the ﬁrst
easurement to occur during hospital stay: ‘worry with an
WS < 70 or an EWS  7. If both were not present we used a
andom measurement (Table 2).
All calculations were performed using SPSS version 20
BM Corp., 2011). A p-value < 0.05 was considered
igniﬁcant for all tests. The local ethical committee
pproved the study, and waived the need for informed
onsent. All data were handled anonymously.
. Results
We included 3522 patients of whom 102 (2.9%) had an
nplanned ICU/HDU-admission (ICU: n = 70; Medium Care
nit: n = 20; Cardiac Care Unit: n = 7) or died unexpectedly
 = 5) (ﬂow diagram in Fig. 1).
Demographic data are shown in Table 3.
Patients in the event group more frequently had a DNR-
ode 2 (22.5% vs. 6.3%; p < 0.001). The 30-day mortality after
ospital admission was signiﬁcantly higher in the group of
atients with unplanned ICU/HDU admission (11.3% vs.
.4%; p < 0.001). Most patients transferred to the ICU/HDU
reviously underwent abdominal/oncological surgery
5.9%). Presence of co-morbidities was similar in the event
nd the control group (38.2% vs. 34.2%; p = 0.399).
In the event group 85% of cases had a positive ‘worry’
nd 70% had a positive ‘worry with an EWS < 70 versus 23%
nd 22% in the control group, respectively (p < 0.001). We
und 29% of the event group had incomplete vital signs
ets versus 76% of the control group. Most frequently
issing vital signs were: respiratory rate (event: 22.5%,
ontrols: 70.3%), oxygen supply (event: 3.9%, controls:
9.4%); level of consciousness (event: 11.8%, controls:
3.0%). The frequency of the DENWIS-indicators is shown
 Fig. 2.
Most frequent DENWIS-indicators in the event group
ere: change in circulation (57.8%), change in breathing
5.1%) and no clinical progress (42.2%). Most frequent
DENWIS-indicators in the control group were: unexpected
trajectory (11.3%), change in circulation (9.9%) and new or
persistent pain (8.1%).
In the univariate logistic regression analysis all
indicators showed a signiﬁcant association with un-
planned ICU/HDU admission or unexpected mortality
(p < 0.001). Most important indicators with the highest
odds ratios (OR) were change in breathing (OR 15.2),
subjective nurse observations (OR 14.6) and change in
circulation (OR 12.4). This means patients with these
positive indicators had respectively 15.2, 14.6 or 12.4
times more change of an event than patients without the
indicator (Table 4).
The AUROC (95%CI) for unplanned ICU/HDU-admission
or unexpected mortality with the EWS as the predictor
variable, was 0.86 (0.82–0.90). ‘Worry’ and ‘worry with
EWS < 70 had lower AUROCs: 0.81 (0.77–0.85) and 0.74
(0.69–0.79) respectively. The DENWIS-model, with all
indicators in the model, demonstrated an AUROC of 0.85
(0.80–0.89) and ‘worry’ added to the DENWIS-model
showed an AUROC of 0.87 (0.84–0.91). The combination
of EWS and the DENWIS showed the highest AUROC: 0.91
(0.88–0.93). Adding ‘worry’ to this combined model did not
show further improvement.
4. Discussion
In this single-center study we showed that adding an
EWS based on vital signs to the nine DENWIS-indicators
improves the prediction of unplanned ICU/HDU-admission
able 2
easurements used in the logistic regression analysis.
Unplanned ICU/HDU-admission or unexpected mortality
No Yes
1st measurement ‘worry’ (EWS < 7) Within hospital stay Within 24 h before an event
OR 1st measurement EWS  7 Within hospital stay Within 24 h before an event
4,018  eligibl e patien ts
3,420  con trol  grou p
137 not surgical          
32 lan guage             
94 in capaci tated
233 DN R-code  3&4 
3,522 patie nts  includ ed
496 pa tient s exclude d
102 ev ent  grou p
97 unplanne d 
ICU/HDU-a dmi ssio n
5 unexpected 
in-hos pital mo rtali ty
70 ICU,  20  MCU,  7 CC U
Fig. 1. Study population.OR measurement: no worry Random during hospital stay Last measurement an before event
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G. Douw et al. / International Journal of Nursing Studies 59 (2016) 134–140138or unexpected mortality. Also a combination of ‘worry’ and
the DENWIS indicators showed a better performance
demonstrated by a higher AUROC compared with the EWS
alone. ‘Worry with an EWS < 70 as single predictor
performed less well than the EWS, but still had an AUROC
of 74%. These data demonstrate that patients with these
indicators were much more likely to have an event than
patients without the indicator. Given the fact that the EWS
does not yet trigger a call, ‘worry’ and underlying DENWIS-
indicators may be more important and alert in an early
stage of deterioration.
These results suggest that not only vital signs play an
important role in the process of recognition of deterioration,
but that objectifying nurses’ ‘worry’ may contribute to better
prediction of unplanned ICU/HDU admission or mortality.
Our results are consistent with earlier studies that showed
some of the domains we included into the DENWIS, were
associated with ICU-admissions and/or mortality (Buist et al.,
2002; Hodgetts et al., 2002; Jacques et al., 2006; Santiano
et al., 2009). Furthermore, Finlay et al. (2014) show improved
ble 3
nical and demographic variables.
Control
n = 3420
Event group
n = 102
p-Value
(controls–event
total)
Unplanned
ICU/HDU-
admissions
(n = 97)
Unexpected
mortality on
the ward
(n = 5)
Total event
group
(n = 102)
en, n (%) 1576 (46.1%) 60 (61.9%) 2 (40%) 62 (60.8%) 0.003
ge, years (range; SD) 59.3 (18–96; 18.1) 68.1 (20–94; 13.2) 84 (61–97; 13.7) 68.9 (20–97; 13.6) <0.001
ospital length of
stay, days
(range; median)
5.1 (1–171; 3) 30.2 (1–158; 24) 9.8 (3–31; 5) 29.2 (1–158; 24) <0.001
o-morbidities, n (%) 1170 (34.2%) 36 (37.1%) 3 (60%) 39 (38.2%) 0.399
o-morbidity 1 678 (19.8%) 18 (18.6%) 2 (40%) 20 (19.6%) 1.000
o-morbidity 2 372 (10.9%) 12 (12.4%) 1 (20%) 13 (12.7%) 0.520
o-morbidity 3 108 (3.2%) 4 (4.1%) – 4 (3.9%) –
o-morbidity 4 12 (0.4%) 2 (2.1%) – 2 (2%) –
ndication hospital
admission, n (%)
Abdominal–oncological
surgery
1227 (35.8%) 56 (57.7%) 1 (20%) 57 (55.9%) <0.001
Vascular surgery 477 (13.9%) 11 (11.3%) 4 (80%) 15 (14.7%) 0.773
Traumatology 839 (24.5%) 15 (15.5%) – 15 (14.7%) 0.025
Other 877 (25.6%) 15 (15.4%) – 15 (14.7%) 0.011
NR, code 2, n (%) 214 (6.3%) 20 (20.6%) 3 (60%) 23 (22.5%) <0.001
0-day mortality, n (%) 14 (0.4%) 11 (11.3%) – – <0.001
orry (EWS < 7), n (%) 752 (22%) 69 (71.1%) 2 (40%) 71 (69.6%) <0.001
orry, n (%) 774 (22.6%) 85 (87.6%) 2 (40%) 87 (85.3%) <0.001
WS, mean (range; SD) 1 (0–14; 1.3) 3.9 (0–14; 2.8) 3.6 (2–6; 1.5) 3.9 (0–14; 2.6) <0.001
. 2. Frequency of DENWIS indicators in control- and event group.
ntrol group: patients without unplanned Intensive Care Unit/High
pendency Unit admission or unexpected mortality. Event group:
tients with unplanned Intensive Care Unit/High Dependency Unit
mission or unexpected mortality.
ble 4
ivariate logistic regression DENWIS-indicators.
B SE Wald p-Value Odds ratio
hanges in breathing 2.7 0.2 162.6 <0.001 15.2
hanges in circulation 2.5 0.2 146.1 <0.001 12.4
igors 1.9 0.4 19.7 <0.001 6.6
hanges in mentation 2.1 0.3 70.3 <0.001 8.2
gitation 1.8 0.3 33.6 <0.001 6.3
ain 1.4 0.2 36.3 <0.001 4.1
o progress 1.7 0.2 70.2 <0.001 5.7
atient indicates 2.3 0.2 107.9 <0.001 9.9ubjective nurse observation 2.7 0.2 144.3 <0.001 14.6
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G. Douw et al. / International Journal of Nursing Studies 59 (2016) 134–140 139rediction of deterioration when items from the electronic
ursing ﬁles were combined with an EWS.
The lower performance of ‘worry with an EWS < 70 and
orry’ alone may be explained by the fact that we included a
linically representative sample of nurses with different
xperience levels. This may have inﬂuenced and possibly
iluted our results since pattern recognition, the recognition of
eviating patterns to speciﬁc patient conditions can improve
rough repeated exposure to these patient conditions (Odell
t al., 2009). Furthermore, we compared the nominal level of
orry’ (yes or no) with the EWS on a continuous scale (0–
4), which may result in a higher AUROC in favor of the
ontinuous data, favoring the performance of the EWS.
To our knowledge this is the ﬁrst study that provides
ystematically collected data on nurses’ ‘worry’. The
dicators underlying ‘worry’ summarized in the DENWIS,
rovide an assessment tool that may empower nurses. The
ENWIS can help nurses put ‘worry’ into words and make
urses more conﬁdent in making the decision to call for
ssistance. It can support nurses in developing Situation
wareness (SA), which is an essential skill in effectively
anaging complex situations (McIlvaine, 2007). SA encom-
asses three levels linked to decision-making: the perception
f current situation, comprehension of current situation and
e ability to project what can happen next (Endsley, 1995;
tubbings et al., 2012). Furthermore, the DENWIS provides an
verview of all relevant observations and completes the
ssessment supplementary to vital signs and other measure-
ents like laboratory results and ﬂuid balance. As such it can
e used in communication methods like the Situation,
ackground, Assessment, Recommendation (SBAR) tool.
lso, interdisciplinary agreement on the importance of the
ENWIS-indicators could potentially result in physicians
aving higher regard for its role in enabling nurses to better
entify and respond to the deteriorating patient.
Our study has several limitations. First, we did not
easure reliability and validity of the DENWIS. Although we
sked nurses speciﬁcally to observe all signs included in the
ENWIS, signs may have been missed or wrongfully
ecorded. We did not measure interrater reliability and
alidity as this was practically impossible, with about 100
urses participating in the study and ‘worry’ occurring at
npredictable moments. A second limitation is the number
f missing vital signs. This may have inﬂuenced the AUROC
f the EWS and the AUROC should therefore be interpreted
ith caution. Non-adherence to vital signs protocols is a
ell-known problem and has been described earlier
retikos et al., 2008; De Meester et al., 2013; Hands
t al., 2013; Hillman et al., 2005; Ludikhuize et al., 2012); the
espiratory rate is the most frequently missing vital sign
retikos et al., 2008) with percentages of 30–66% missing
eported (De Meester et al., 2013; Ludikhuize et al., 2012).
e did see a higher number of completed EWSs in the event
roup compared to the control group. A third limitation may
e related to the choice of our composite endpoint,
nplanned ICU-admission or unexpected mortality. Ideally
atients who deteriorate will have been treated at an early
tage of deterioration and we assume that nurses called the
ttending physician when they were worried, thus early
eatment preventing patients to reach the composite
that nurses’ ‘worry’ and/or the nine indicators underlying
‘worry’ alone contributed to better patient outcomes and
‘worry with an EWS < 70 had the lowest AUROC. A fourth
limitation is that vital sign measurements were not
necessarily recorded at the exact same time as the
DENWIS-indicators. On the other hand, to stimulate nurses’
cooperation we allowed the nurses’ own judgment and
discretion when to assess the DENWIS-indicators. It remains
unknown whether a nurse documented ‘worry’ ﬁrst which
prompted the collection of vital signs or the reverse order.
5. Conclusions
In this single-center study we showed that DENWIS-
indicators were associated with unplanned ICU/HDU-
admission or unexpected mortality and improved RRS
calling criteria based on vital signs. The indicators can be
seen as a way of objectifying the ‘worry’ criterion and thus
potentially may also be of value for nurses with less
knowledge and experience in identifying and responding
to deteriorating patients. We also noticed that the
DENWIS-indicators predict deterioration when the
EWS-scores still are below the triggering threshold,
facilitating earlier recognition. Potentially, the DENWIS-
indicators can be used to educate nurses and doctors and
facilitate communication. Our results should be prospec-
tively validated in other hospitals, health care systems,
patient categories and wards. We assume that use of the
DENWIS improved nurses’ conﬁdence in escalating a call
due to ‘worry’. Further research is needed to conﬁrm this
assumption.
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